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ABSTRACT

As the usage of internet is increasing, a lot of user behavior are written in a log file and the researches and industries using the log files are
getting activated recently. This paper uses the Hadoop based on open source distributed computing platform and proposes a customized tourism
system by analyzing user behaviors in the log files. The proposed system uses Google Analytics to get user’s log files from the website that users
visit, and stores search terms extracted by MapReduce to HDFS. Also it gathers features about the sight-seeing places or cities which travelers
want to tour from travel guide websites by Octopus application. It suggests the customized cities by matching the search terms and city features.
NBP(next bit permutation) algorithm to rearrange the search terms and city features is used to increase the probability of matching. Some
customized cities are suggested by analyzing log files for 39 users to show the performance of the proposed system.
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| . Introduction

With the rapid and mature development of
Internet technology, the network has become an
indispensable part of people’s learning, work and
life. When users use Internet, a large number of
user behavior data are generated and stored in the
server every day. How to excavate the hidden
value and potential benefits has become the key
issue of today’s Internet business research. In the
big data era, data processing method become more
diverse and more data values are found and
exploited.

Because big data is so voluminous and complex,
the traditional
inadequate to deal with them. Big data can be

data processing applications are

analyzed for better decision-making and strategic
business initiatives. Lately, big data tends to refer
to the use of predictive analytics, user behavior
analytics, or certain other advanced data analytics
methods that extract value from datal1].

Hadoop is an open source distributed computing
platform under the Apache Software Foundation.
Users can use Hadoop to organize computer
resources and build their own distributed computing
platform easily. And user can take full advantage
of the calculation and storage capacity of the
cluster to complete the massive data processing[2].
Hadoop Distributed File (HDFS) and
MapReduce framework are cores of Hadoop[2][3].
HDFS’s high fault tolerance and high scalability
allow wuser to deploy Hadoop in
MapReduce
model allows user to develop parallel applications

System

inexpensive
hardware. distributed programming
without knowing the underlying details of the
distributed system.

Log files contain huge information about users
who surf in websites and analyzing log files is the
easy way to gather the user's behavior. So many
companies are focusing on analyzing the log files
and many papers are represented[4-6].
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By wusers’ online activities, people can get
information on sight-seeing places or cities that
they want to travel. The log files in the website
that users visit leave a lot of information.
NBP(next bit permutation) algorithm is proposed
by Stanford University[7]. It divides

elements into 0 or 1 state and convenes all

mputted

elements’ states to constitute a binary number. It
gets results by binary addition. When an element’s
state is 0, that means this element won't exist in
the new group and when state is 1 means exist.
This paper needs to use user's search terms to
assume all possibilities about user preferences.
Because this algorithm uses binary addition to get
combinations of search terms so it makes sure that
every search term won't be repeated or missed.

In this paper, a customized tourist system based
on Hadoop is proposed to recommend the
customized cities for tourists. It analyzes log files
and NBP(next bit permutation) algorithm is used to
rearrange search terms extracted from log files and
features of cities. 39 users’ search terms in log
files are used to show the results of the proposed
system.

This paper is organized as follows. Section II
introduces the related works about data analysis in
Hadoop. Section III describes the structure of this
Section IV

implementation  and

system. shows the  system

experimental results. The

conclusion is described in section V.

II. Related works

With the progress of big data, more researches
on network data analysis have been doing in recent
years. Tong Guoping analyzed users’ behavior from
query string, query methods, statistical analysis and
clustering analysis[8]. According to the users’ query
string analysis, the result shows that the search
engine can find more resources so people need to
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use more query words to find the interested

information exactly. Yiqun Liu provided a new
method for analyzing enterprise user usagel[9]. The
authors used a statistical algorithm to process web
log and made two tables for the result. One table
is for real-time and other one is for day-time.
Those two tables show the different characteristic
tendency changing with time. Enterprise managers
can adjust their company by this results. The
characteristics, channel and solution for big data
enterprises is shown at [10][11]. The author
compared big data with traditional data and did an
experiment for extracting meaningful data from log
file. Bina Kotiyal used Hadoop to classify web logs
by different IP-address and time-stampl[12]. The
authors run their method in different number of
of data
processing for each node. Renata used Apache
Hadoop and Hadoop HDEFS, Apache Flume and
Apache Hive, and some other platforms to build a

nodes and found optimum amount

Hadoop ecosystem[13][14]. This Hadoop ecosystem
is used to get and process data from an E-learning
system named “Moodle”. The result shows the
learning situation about students and teachers.

Big Data
processing and analysis are becoming increasingly

All papers above show that the

important and also show how we can get benefit
from data processing. To suggest effectively
customized sight-seeing places for tourists, this

paper uses Hadoop and analyzes web log files.

lll. The proposed system structure

The proposed system structure is shown in
Fig.l. A target website (TW) is the website that
users surf to get information on the cities which
they want to travel, for example, www.google.com,
www.yahoo.com. A travel guide website (TGW) is
the website that gives users a lot of information on
sighting—seeing places, nations and etc. Log file is

produced by user in TW. The log file records the
behavior of user after accessing the TW, such as
the IP address,
Search terms are the key words that the users use

the timestamp and query etc.

to get information about the sight-seeing places in
TW. Raw local data (RLD)
sentences that TGW shows about the sight-seeing

is the description

places, cities or nations. Features are the key
words that represents the sight-seeing places in
TGW, and the city features are the aggregation of
features in the sight-seeing places and cities.

There are seven parts in the system like Fig.l:
1) Raw local data acquisition. 2) City features
extraction. 3) City features permutation. 4) Log file
acquisition. 5) Search terms extraction. 6) Search
terms permutation. 7) Data matching.

Octopus is a data acquisition application used to
from TGW.  Google

Analytics[15] is a free web analytics service offered

get cities  description
by Google that tracks and reports website usage
information. The Google Analytics is used to obtain
the log file in TW. Search terms in log file and
the city features in RLD can be extracted in
Hadoop MapReduce and stored in HDFS. The NBP
1s used to arrange the search terms and city
features. The arranged city features are stored in
HDFS as local data(LD). The search terms are
used to predict the users preference and different
tourist preferences are diverse. Each combination of
search terms represents a user’'s preference, so the
search terms should be arranged as long as high
possibility. The results are used to find the
customized cities for tourist in MapReduce.
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Fig. 1 System structure

IV. system implementation and
experimental results

In general, most websites don't support users’
log files, so we designed a new website to get
URL is
www.rspt.org.cn, which is used as a target website

users log files for experiments, the

in this paper. www.Lonelyplanet.com is one of the

most famous travel guide websites[16]. It contains
almost all the sight-seeing places and cities around
the world. So it is used as a travel guide website
in this paper.

This experiment is executed at Mac OS system
and Hadoop2.7.3 is used for building single pseudo
- distributed system.

4.1 RLD acquisition

Octopus 1is used to obtain city descriptions from
Lonely Planet. After writing the URL in URL
blank, Octopus shows TGW pages and we choose
some contents related to the interesting things.
Octopus generates some files that have information
about the interesting things and we download that
The city’s
descriptions in Lonely Planet are shown in Fig.2.

files. selected city names and
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L Hong Kong —
Hong Kong's enchanting neighbourhoods and islands
offer a sensory feast. You may find yourself
swaying along on a historic double-decker tram,
cheering with the hordes at the city-centre horse
races, or simply gazing out at the glorious

harbour. Over 70% of Hong Kong is mountains and Bel ing Chong Ging e
sprawling country parks, some also home to

geological and historical gems. Escape the city

Linits on one of the world’s smoothest transport

systems and spend your day wandering in a Song-

dynasty village, hiking on a deserted island or

kayaking among volcanic sea arches.

Shopping

From off-the-rack Chinese gowns to bespoke Gansu Guang Dong Hong Kong

speciality knives (and vice versa), the sheer
variety of products in Hong Kong's shops i

dizzying. Every budget, need and whin is catered

for in 'can do' spirit by a similarly impressive

assortment of venues ~ glitzy malls where the

moneyed shop, chic side-street boutiques and

vintage dens where fashionistas find their gems

nerdy gadget bazaars, and a mix of markets where

you can haggle to your heart’s content. The city Hu Nan
has no sales tax so prices are generally
attractive to visitors

Culture]

Underneath the glass and steel of Hong Kong’s
commercial persona is a dynamic cultural
Tandscape where its Chinese roots, colonial
connections and the contributions of its home-
grown talent become intertwined. Here you're just
as Llikely to find yourself applauding at Asia’s
top film festival as joining in dawn taichi or
reading the couplets of a local poet to the
drumbeat of a dragon boat. Culture could also
mean indie nusic by the harbour or Chinese opera
in a bamboo theatre, not to mention the thousands

Shan Dong Shan Xi

Shang Hai Si Chuan Tibet

Fig. 2 Data acquisition from TGW

4.2 City feature extraction

RLD includes a lot of descriptions about cities.
City name and the city features are extracted from
RLD. There are so many features for cities in
TGW, so 25 kinds of cities’ features are chosen to
simplify the data processing. The 25 key words are
as follows: nature, history, beauty, sea, mountain,
Buddhist, food,
flourishing, ancient town, petty bourgeoisie, exotic

catholic,  Nazarene, country,
culture, ethnic culture, strong local characteristics,
alone, art,

adventure, shopping, animal, lakes. If some of those

parent—child, romantic, technology,
key words appear in a city’s description, the
appeared key words are extracted and stored as the
city features.

Table 1 shows the city features that we get

from Lonely Planet.

Table 1. City features

1.CHINA Hong Kong: beauty; sea; mountain; flourishing
strong local characteristics; art; shopping;

2.CHINA Bei Jing: history; flourishing; ancient town; petty
bourgeoisie ethnic culture; strong local characteristics; art;

3.CHINA  Shang Hai:
bourgeoisie; exotic

history;  flourishing;  petty

culture; parent-child; art; technology;

ancient town;
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4.3 City features permutation

Fig.3 shows how to arrange the features of
cities. The city features are put in a MapReduce
job. The function of Map is to split city names and
features and use NBP to arrange city features. As
a city with one feature is not enough to predict
user's preference, more than 4 features should be

chosen for one city.

Lsplitting key and value
2.rearranging keys by next : Map
bit permutation algorithm

3.exchanging key and value

!

merging all values together
if the values have a same
key

Reduce
‘_

Fig. 3 MapReduce of arranging city features

Shuffle

Table 2 shows the arranged city features in
experiment. The keys of key-value pairs are all
possible combinations of city features and they are
ordered from A to Z with at least 4 features. The
9" 10" and 13" city have same features like
adventure, alone, ancient town, beauty. The result
is stored in HDFS as the LD.

Table 2. Arranged local data

adventure, alone, ancient town, beauty, 9.CHINA
Zhe jiang. 10. CHINA Yun nan, 13.CHINA Chong qing

adventure, alone, ancient town, beauty, country, 10.
CHINA Yun nan

adventure, alone, ancient town, beauty, country, ethnic
10. CHINA Yun nan
adventure, alone, ancient town, beauty, country, ethnic
10. CHINA Yun nan
adventure, alone, ancient town, beauty, country, ethnic
10. CHINA Yun nan

culture,

culture, food,

culture, food, lakes,

3.4 Log file acquisition

Giving the TW's name and URL, Google
Analytics provides a unique track ID and a piece of
JavaScript code for the TW, like Table 3. After

adding the JavaScript code to target website server,
a lot of user information like the user’s ID, location
and search terms are shown in Fig.4.

Table 3. JavaScript code provided by Google Analytics

<script>
(function(i,s,0,g,r,a,m){i['GoogleAn
alyticsObject']=r;i[r]=i[r]||function(){

www.google-analytics.com/analytics.js','ga")

1

2

3

4

5 })(window,document,'script’,'https:/

6

7 ga(create!, ******(tracking ID)", 'auto’);
8

ga('send', 'pageview', 'query’, ' query text ', );

</script>

Search Terms AUg7,2017- Aug 13,2017

c o

> i Aiusers Sxport

search terms

&/

Fig. 4 User behavior in Google Analytics

Google Analytics reports log file in JSON form
whose format of JSON file is {name: value}, every
time user opens the target website, the behaviors
are recorded as an “event”. All of user's behaviors
are recorded in this event. Fig.5. shows the log file
we get from Google Analytics.

{
"event':[
{
"y’ {
id:[
{
imestap Usec':1501481656589887"
)

]
"query_text": "adveniure"
}

3
"query_text": ‘at"
)
I
"query_text" ‘shopping"
}

13
"query_text" history"
}

)
"query_text": "food
Yo

Fig. 5 Log file from Google Analytics
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3.5 Search terms extraction

MapReduce is used twice to sort out the search
terms. Fig. 6 shows the structure of those two
MapReduce jobs.

First MapReduce Second MapReduce

getting
search map

terms from
original

target data

I f

reducing shuffle
repeated
search

reduce
output

merging all | shuffle
values to an
array

changing
Lo ==

terms

Fig. 6 The process of search terms extraction

As some city features might be searched more
than once, the first MapReduce is used to reduce
the repeated search terms. The frequency of search
terms is the key and the values are search terms.
ordered from
low. The

experiment is shown in Fig.7.

Key-value pairs are

high—search—frequency to result of

[~

beauty

ethic town
nature
shopping

art

food

adventure
history|
ethnic culture
catholic

PNWABMUOOOORE

Fig. 7 Result of first MapReduce job

The result of first MapReduce job inputted to
the second MapReduce job. Since all the search
terms are independent keys after first MapReduce,
search terms have to be a whole array for
permutation and the keys should be changed to
“city” in this step. The Map changes all keys to
“city”. All search terms are merged in one value
and the key is “city” after Shuffle. In order to
match LD like Table 2, the key of the arranged

402

should be the terms’

permutations. But the key is “city”, so the key and

search terms search
value should be exchanged in the Reduce. Fig.8

shows the experimental result.

Fig. 8 Search terms

3.6 Search terms Permutation

The search terms are used to predict tourist’s
should be arranged with high
possibility. NBP is also used to arrange search

preferences and

terms like arranging city features in Fig.3. Fig9
shows the process of arranging the search terms.
The key and value are split and the key is
arranged by NBP in Map. The Reduce generates
the result like Fig.10.

1. splitting the key and
value Map

2. rearranging value by jt——8+———

next bit permutation
algorithm

Reduce

output p—

Fig. 9 The process of arranging the search terms

The keys are ordered from A to Z with at
least 4 features by NBP.

adventure, art, beauty, catholic, city+

adventure, art, beauty, catholic, ethic town,  city«

adventure, art, beauty, catholic, ethic town, ethnic culture, citye

adventure, art, beauty, catholic, ethic town, ethnic culture, food,  city«

adventure, art, beauty, catholic, ethic town, ethnic culture, food, history, city+
adventure, art, beauty, catholic, ethic town, ethnic culture, food, history, nature, citye
adventure, art, beauty, catholic, ethic town, ethnic culture, food, history, nature, shopping,
adventure, art, beauty, catholic, ethic town, ethnic culture, food, history, shopping, city+
adventure, art, beauty, catholic, ethic town, ethnic culture, food, nature, ~ city+

adventure, art, beauty, catholic, ethic town, ethnic culture, food, nature, shopping, city«

Fig. 10 Arranged search terms
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3.7 Data matching
The key of LD is
combinations of city features and the values are

a city's all possible
city names which have the same city features. Due
to Shuffle’s principle, if the key of LD is the same
with the arranged search terms, the key’s value is
added a “city” at the end. Next step is to put LD
and the arranged search terms to the Shuffle, and
find that all the values have “city”. The result
that the values with
customized cities for a tourist in Fig.11l. It means

shows “city” are the
CHINA Yun nan is the first customized city after
analyzing user log data in this system. And then

Tibet, Hu nan and so on.

10.CHINA Yun nan, 4.CHINA Tibet,
14.CHINA Hu nan, 11.CHINA Gan su,

8. CHINA Shan dong
Fig. 11 The system result

In this paper, log files of 39 users are used to
show the performance of this system.

In Fig.12, the x-axis represents 39 users and the
y-axis is the order of the city which users want to
visit in the system result.

The result shows that 19 users chose the first
city and 13 users chose the second city, and 2 uses
didn’t find any city in this system result.

94% of users chose the first city and 82% of
before the third

users’ interested place is

recommended city.

order of the chosen city in the system result

T 2345678 01011121314 151617 1819 20 2122 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39

Users

Fig.12 Users’ data analysis

V. Conclusion

This paper implemented a customized tourism
system on Hadoop. It includes data collection, data
processing and data analysis. Local data and log
file are collected from website, analyzed and stored
in Hadoop. Hadoop MapReduce framework and next
bit permutation algorithm are used to process log
file for speculating the user preferences. The paper
used 39 users’ log file to test the reliability of our
system and the result shows this system is
In the future, this
implemented  on

reliable. system will be

Hadoop cluster and more

researches will be done for industrial applications.
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